Metalloproteomics: focus on metabolic issues relating to metals.
By determining metalloproteomes via high-throughput methodology, metalloproteomics provides a research strategy for investigating nutritional and metabolic issues relating to metals. In this review, we examine recent developments in metalloproteomics since its early days approximately 12 years ago, when we utilized metalloproteomics to investigate copper disposition in hepatocytes in relation to Wilson disease. A metalloproteome is the set of proteins that have metal-binding capacity by being metalloproteins or manifesting metal-binding sites. Like all proteomes, a metalloproteome is determined within the context of a well defined system. It can be ascertained for a single metal or multiple metals in that system. Apart from major technological advances in analytical techniques, recent work has examined metalloproteomes for metals other than copper, notably nickel, zinc and manganese. Given the importance of microbiomes to metabolism, microbial metalloproteomics is a rapidly expanding and promising new field. Metals play key roles in metabolic processes. Sufficient technological progress has taken place in the past decade to make metalloproteomics an exciting and innovative type of research in nutrition and metabolism. It elucidates how metals contribute to metabolic physiology across the phyla, including in microbes. For humans, it may clarify mechanisms as well as identify informative diagnostic or prognostic biomarkers.